Abstract This paper provides a comprehensive overview of the recent obesity prevention-related food policies initiated in countries worldwide. We searched and reviewed relevant research papers and government documents, focusing on those related to dietary guidelines, food labeling, regulation of food marketing, and policies affecting food prices. We also commented on the effects and challenges of some of the related policy options. There are large variations regarding what, when, and how policies have been implemented across countries. Clearly, developed countries are leading the effort, and developing countries are starting to develop some related policies. The encouraging message is that many countries have been adopting policies that might help prevent obesity and that the support for more related initiatives is strong and continues to grow. Communicating information about these practices will help researchers, public health professionals, and policy makers around the world to take action to fight the growing epidemic of obesity and other nutrition-related diseases.
Introduction
Obesity has become a global epidemic, and its prevalence continues to increase. According to the World Health Organization (WHO), more than 1.4 billion adults and 40 million children are overweight, whereas more than 10% of people worldwide are obese [1] . Although obesity once was considered a health problem of developed countries, it has been increasing rapidly in developing countries, especially in urban settings and in high-income groups [1, 2••]. Obesity increases the risk for a variety of noncommunicable, chronic diseases [3••] .
Recent studies and reports from influential health organizations call on policy-and population-based approaches to change the "obesogenic" environment to fight the obesity epidemic [4] [5] [6] [7] . Public health experts and advocacy organizations suggest that policy makers at various levels-local, regional, national, and international-take coordinated action to address obesity.
During the past decade, the United States and European countries implemented several policies that might contribute to the prevention of childhood obesity, including school-based policies, such as regulation of vending machines inside schools [8] ; community-based ones, such as zoning to restrict fast food outlets [9] ; food industry-based ones, such as calorie labeling and value sizing [10] ; and broad, society-wide ones, such as regulating food advertising to young people [11] .
Other countries also have been developing and implementing obesity prevention-related policies.
In this article, we review recent obesity prevention-related national and regional government food policies in selected countries that affect food systems and people's food consumption, such as national dietary guidelines and policies and regulations regarding food labeling, marketing, and pricing. We also comment on the effects and challenges of some related policy options. Communicating information about these practices may help researchers, public health professionals, and policy makers around the world to take action to fight the growing obesity epidemic as well as other nutrition-related diseases.
Conceptual Framework: Food Policy Options and the Need for Obesity Prevention
Globalization, including trade, culture, and personal exchanges and the development of economies and technologies, has brought the benefits of more abundant, affordable food; dramatic shifts in people's lifestyles; and improved health conditions for people in many countries worldwide. However, these changes also have fueled negative consequences, including more unhealthy eating patterns, sedentary lifestyles, and the growing global epidemic of obesity and other lifestylerelated noncommunicable chronic diseases [12••] .
Obesity is the result of a positive energy balance that occurs when energy intake (from food consumption) exceeds energy expenditure (i.e., physical activity and inactivity). Some research suggests it might be easier and more effective to help people reduce their energy intake than increase their energy expenditure, although this is still a matter of debate. People's food consumption is affected by many individual (e.g., food preference), family (e.g., family income), and social factors (e.g., food availability and food prices) as well as some international factors, such as global trade policies. Several food policy options have been proposed, and various policies have been implemented by different countries to promote healthy diets. The NOURISHING framework provides a useful approach for adopting food policies that promote healthy diets [13••] . To improve food consumption and prevent obesity, related food policies would aim to increase (decrease) the availability, affordability, and acceptability of healthy (unhealthy) food choices in various settings (e.g., home, school, workplace, and community).
The development and implementation of national and regional government food policies also are affected by multiple factors, including culture, tradition, the political system, and the support of various stakeholders within a society. Successful behavior changes can be achieved only through synergistic interactions and the interoperability of policies from different constituent systems. Ideal policy design at all levels should render a seamless platform targeting individual behavior. Policies should be designed to change the context in which the undesired dietary patterns occur, that is, the food environment individuals confront daily. Attempts to change the food environment must address the food system, which should be overhauled and reengineered to create a healthy food environment. To sustain the desired behavioral change, continuous education and training must be provided to equip individuals with the necessary knowledge and skills to adapt to the new environment. Achieving synergy among all these factors and policies requires institution of enforcement measures and administrative oversight from local and national governments.
High-leverage policies are intended to change original structures and create a context in which people have less chance to form or maintain undesired behaviors. For example, restricting fast foods in school cafeterias can make unhealthy food inaccessible to children, whereas school policies on nutrition education can equip students with more skills and knowledge about how to balance their energy intake and expenditure in such a changing food environment. This dual approach in children actually increases their resilience when faced with unhealthy consumption environments in adulthood. However, most policies target only one aspect of the food environment, thus failing to harness the power of more systematic policy adoptions that might affect more significant changes in unhealthy food environments. Figure 1 illustrates the complex food policy environment and the interactive policy approaches to obesity prevention. Note, however, that there often is overlap among the domains of food policy options. We propose this conceptual model based on those proposed by other researchers and related research in the field, including the NOURISHING framework [13••] .
Obesity Prevention-Related Food Policy Implemented by Countries Worldwide
Although it is extremely challenging, if not impossible, to provide an exhaustive list of all relevant food policies implemented by countries to prevent obesity, increasing research helps provide greater understanding of such practices worldwide. For example, some reports presented at the recent Bellagio Conference on Program and Policy Options for Preventing Obesity in Low-and Middle-Income Countries provide some useful insights [12••] . Our team searched related papers published in recent years. We also searched government and organizational Web sites for related policy documents and reports to identify food-related policies relevant to obesity prevention. We provide numerous examples based on research and government reports to which we have had access. Because of the scope of the research, we did not attempt to provide an exhaustive list of all food-related policies worldwide. Table 1 summarizes recent food policy changes in 22 countries or regions in terms of national nutrition education efforts (i.e., dietary guidelines), school-focused food policy, food labeling, food marketing, and food pricing. We highlight the practices of some countries in the following sections. In many countries, issuing national dietary guidelines has become standard practice during the past three decades, aiming to promote healthy diets for good health. These efforts also help in obesity prevention. School-related policies aimed at preventing childhood obesity have drawn the strongest support and have been implemented in many countries with more success than that achieved by other types of food policies.
National Public Nutrition Education: Dietary Guidelines
Nutrition education is important to help facilitate desirable health behavioral changes and promote healthy diets, including those aimed at preventing obesity. Many countries have developed dietary guidelines during the past two decades, with the United States leading this effort. Such dietary guidelines help increase public awareness of nutritional needs and facilitate nutrition education at multiple levels and in different settings. At present, more than 60 developed and developing countries from each continent have created their own national dietary guidelines [14] . For example, the US Department of Health and Human Services (HHS) and Department of Agriculture (USDA), developed and published Dietary Guidelines for Americans, which has been revised every 5 years since 1980, with the most recent edition published in 2010. This seventh edition was published with a new emphasis on balanced energy intake and maintaining a healthy weight (i.e., for obesity prevention). These guidelines provide authoritative advice for people 2 years and older regarding how good dietary habits can promote health and reduce the risk of major chronic diseases, and they serve as the basis for federal food and nutrition education programs. Some other countries developed their guidelines based on practices in the United States. Promoting fruit and vegetable consumption has become an important role of nutrition education because of the many benefits of adequate fruit and vegetable consumption, including helping to reduce the risk of many diet-related diseases and obesity. National campaigns in countries such Nutrition labeling may play an important role in helping consumers choose healthy food by informing them about its nutritional content. Therefore, policy makers in many continents are pushing for legislation requiring nutrition labeling on food packages and in restaurants [15•] . Some preliminary evidence suggests that such labeling may influence food choices and improve the intake of fat, sugar, and sodium in some populations [16, 17] , although the effectiveness of these policies is still inconclusive [18, 19] . Countries in Europe and Oceania have placed emphasis on nutrition labeling. Since 1989, the Nordic countries, including Norway, Sweden, and Denmark, have adopted a "keyhole" symbol to indicate healthier food choices [20] . Moreover, abundant labeling systems are available in European countries, including multiple back-of-pack and front-of-pack labels. One study compared labeling systems in four European countries (the United Kingdom, Germany, Italy, and the Netherlands) and suggested that a simple front-of-pack label might help consumers make healthier choices during the short time frame in which they typically make purchasing decisions [21] .
Recently, more countries have adopted a simpler, easy-toidentify labeling system. For example, in June 2013, the Food Standards Agency in the United Kingdom launched a voluntary "traffic light," front-of-pack labeling system [22] . In this labeling system, red, yellow, and green labels correspond to high, medium, and low percentages of fat, saturated fat, salt, sugar, and total energy in the food product. The color coding makes this nutrition information more visible. Although the new system covers only 60% of foods, it is considered a big step toward a clear and consistent way to label food [23] .
Similarly, in June 2013, ministers in Australia and New Zealand approved a voluntary health star rating system to replace the Daily Intake Guide [24] . In this front-of-pack labeling system, highly nutritious foods are given higher star ratings, whereas foods with less nutritional value are given lower star ratings. The star rating scale, from one half to five stars, will be printed on the front of food packages. The nutrition label also will include information on sugar, saturated fat, sodium, and energy contained in the food [24] . Compliance with the health star rating system will be of interest to researchers, because its voluntary adoption immediately met some resistance. For example, cheese and other dairy products may contain high levels of saturated fat. Thus, the dairy industry was worried that the labeling would affect the consumer's choice. However, the ministers stand firm in promoting the health star rating system and are prepared to make it mandatory if implementation of the current policy is not successful. More scientific evidence is needed to support the adoption of a stricter policy on food labeling. Some developing countries also are catching up with their own front-of-pack nutrition labeling systems. For example, the Thai Food and Drug Administration (Thai FDA) adopted a new nutrition labeling system in August 2011 that provides Guideline Daily Amounts for energy, sugar, fat, and sodium [25] . The labeling system is voluntary for most food groups but mandatory for snack foods, including potato chips, popcorn, rice crisps, crackers, and filling wafers. The Thai system is similar to the front-of-pack labeling systems adopted in the United Kingdom and Australia but without obvious coding, such as colors or stars. It will be worth investigating how the different coding systems used by these countries will influence consumers in their food choices.
Interestingly, the United States has not adopted a national policy or regulations regarding front-of-pack labels, which remain voluntary. Many US food industries have adopted the "Facts Up Front" system, which labels the amount of saturated fat, calories, sugar, and sodium per serving [23] . Unlike the front-of-pack labeling system in other countries, the US "Facts Up Front" system also can mention up to two beneficial nutrients, such as vitamins. However, support from the US Food and Drug Administration (FDA) has been cautious: a simple front-of-pack label may help consumers, but it also may make consumers skip the more detailed nutrition information provided on back-of-pack labels [26, 27] . This government position reflects the lack of consistent research evidence regarding the optimal labeling system.
To promote healthy eating and help reduce diet-related diseases, China enacted national regulations for food labeling in 2008. The Chinese Food Nutrition Labeling standards regulate the labeling of food regarding its nutrients and calories [28] . Before the regulations took effect in 2013, the practice of food labeling was rare. For example, our team conducted a study during 2007 and 2008 based on the nutrition information of prepackaged foods collected in two supermarkets in Shanghai and Beijing, the two largest cities in China [29] . The results indicated that the overall labeling rate was not significantly different between the two cities in the two sampled supermarkets (Shanghai, 30.9%, vs. Beijing, 29.7%). We also noted that nutrition labeling of snacks was scarce (20.5%) in both locations, and the percentage of food items labeled was even lower (saturated fat, 8.6%; trans-fatty acids, 4.7%; fiber, 2.1%). The very low food nutrition labeling rate, even among products sold in large chain supermarkets in these two major cities of China, before the regulations took effect illustrates the need for such critical regulations to be implemented to enforce industrial compliance with accurate nutrition labeling.
Menu Nutrition Labeling for Food Provided in Restaurants
Studies indicate that consumers increase their energy intake when eating away from home compared with eating at home, usually because foods in restaurants or other food outlets contain more calories and fat and less fiber [30] . Therefore, public health advocacy groups have long argued for expansion of nutrition labeling to cover food items sold in restaurants [15•, 31] . In the United States, the Affordable Care Act of 2010 has required calorie and nutritional labeling in chain restaurants, retail food establishments, and vending machines [32] . The FDA, the government agency charged with implementing the act, has submitted the proposed regulations for public input.
Ahead of the US federal regulations, some pioneering cities and states already adopted similar regulations, such as New York City in 2008 [33•] . However, such policies have been challenged by some interest groups, and results from recent studies paint a mixed picture as to the effects of restaurant food labeling on the quality of consumers' dietary intake. One natural experiment found that the mandatory nutrition labeling in New York City's fast food restaurants have had little impact on the energy intake of children and adolescents [33• ]. Another recent study, conducted in Philadelphia, reported that calorie postings often are ignored and have had little influence on fast food choices since Pennsylvania adopted similar regulations in 2010 [34] . However, a study of full-service restaurants found that although calorie labels may not have an impact on the most health-conscious consumers, they might influence the food choices of the least health-conscious consumers [15•] . With the implementation of the Affordable Care Act of 2010, researchers may be able to take advantage of such windows of opportunity to conduct more natural experiments on the effectiveness of food labeling in restaurants. To our knowledge, few other countries have implemented such national policies.
Regulation of Food Marketing
Food marketing has proven to be an effective strategy for changing consumers' food preferences, especially among children [35] . In the twenty-first century, food companies have integrated multiple media, such as television, the Internet, packaging, and popular movie characters, to penetrate the food market [36] . However, most foods advertised on television are high in fat and sugar and low in nutritional value [37, 38] . Extensive studies suggest that increased exposure to food advertising might be associated with shaping food choices, beliefs, and purchase requests [39] . Findings from many of these studies, particularly those investigating the impact of advertising on children's food choices, have resulted in strong support for government regulation of food advertisements, especially those targeting young people.
Europe leads the world in regulating television advertising of food and drink products. In the 1980s, Sweden adopted a complete ban on junk food advertising in all media aimed at children younger than 12 years [40] . Since 2005, many European countries have followed in Sweden's footsteps. In 2007, France required a health message to be included in advertisements for junk food and unhealthy drinks in all traditional and Internet media [41] . Since 2007, a series of restrictions were phased in to ban junk food advertising in UK media aimed toward children of different ages.
In December 2007, leading food and beverage companies voluntarily launched the EU (European Union) Pledge, which commits members to restricting unhealthy food advertising to children younger than 12 years on traditional and Internet media [42] . EU Pledge membership has increased to 20 companies, covering 80% of EU revenue from food and beverage advertising. In 2012, these companies jointly published a white paper on nutrition criteria and promised a further reduction in marketing toward children [43] .
In 2013, the Broadcast Authority of Ireland (BAI) adopted new restrictions on high-fat, -salt, and -sugar (HFSS) food and drink advertising targeting children [44] . The only exception is advertisements for cheese.
In other parts of the world, more countries have joined the battle against childhood obesity by voluntarily or mandatorily restricting advertising of unhealthy food products. The health minister of Singapore announced in 2013 that the country would introduce stricter guidelines to regulate the advertising of sweet drinks and fast foods high in oil and salt [45] . The US-based Walt Disney Company, as the first major media corporation, announced in June 2012 that any food and drink advertising aimed at families with children that appears on any Disney-owned medium are required by 2015 to comply with Disney's nutrition guidelines, which are consistent with US federal standards [46] .
Although worldwide efforts to ban the advertising of unhealthy food products are encouraging, an accurate estimation of the impact of these policies remains challenging. Furthermore, in some countries, particularly some developing nations, many food companies, especially some Western fast food restaurant chains, have been investing heavily and successfully in food advertisements, including on television. However, government regulations lag behind these marketing activities. Indeed, central and local governments in some of these nations may not have motivations for strong regulations because of concerns that such measures might hurt economic growth and reduce tax revenues.
Economic Policies Affecting Food Prices: Taxation and Subsidy
Many researchers and policy makers believe economic approaches are more effective than other strategies (e.g., public health education) in promoting health-related behaviors. The successful experience in the United States and some other countries regarding tobacco control provides some useful evidence to support this argument. A large body of literature exists on studies of economic policies regarding tobacco control and the effects of these policies. During recent years, rapidly growing research on obesity has focused on the effect of economic approaches on obesity prevention.
Economic policies may influence food prices and therefore were recommended by the WHO in 2008 to promote healthy eating in public [47] . Taxing unhealthy food and subsidizing healthy food are the two main economic policy strategies to prevent obesity. However, debate continues over whether the government should adopt these economic policies and how effective these economic policies are in reducing obesity rates. One major concern is the possible regressivity of these policies [48] . Low-income populations are more likely to purchase low-priced, unhealthy food and are less likely to consume high-priced, healthy food. Therefore, a food tax or subsidy may favor high-income populations and penalize low-income groups. However, advocates for this economic approach suggest that health gains from obesity reduction benefit low-income groups more, so food taxes or subsidies do serve a purpose [49] .
Some countries have introduced tax policies targeting unhealthy food and drink products; others are in the process of adopting similar policies. Those already implemented include the US tax on sweetened drinks, Denmark's "fat tax," Hungary's "junk food tax," and France's "tax on sweetened drinks." Other measures under way include plans by Romania, Finland, and the United Kingdom to initiate a fat tax and Peru's plan to tax junk food [50, 51•, 52] .
In recent years, taxes on sugar-sweetened beverages (SSBs) in the United States have drawn much attention. Such soft drink taxes already have been applied at state and city levels in some locations, although there are no national regulations yet. More than 40 states and several major cities, such as Chicago and Washington, DC, already tax sugary drinks [53] .
Taxing SSBs and unhealthy foods may have at least two positive effects. One is an increase in revenue that may be used to encourage fruit and vegetable consumption efforts and support other obesity prevention programs. The second effect is an increase in the price of SSBs and unhealthy foods, thereby reducing their consumption. Research shows that a 10% price increase might reduce consumption by 8% to 12.6%. Further estimates indicate that a 20% tax on sugary drinks in the United States would reduce the prevalence of obesity by 3.5% [54, 55] . However, studies on food taxes overall have provided mixed evidence as to their effectiveness in preventing obesity. Some researchers believed the magnitude of food tax was a critical factor for its effectiveness and therefore have proposed a comparatively larger excise tax, which would have a more effective impact on consumer behavior [56, 57] .
It is believed that promoting the consumption of fruits and vegetables to replace energy-dense foods may help prevent obesity [58, 59] . However, very few countries have implemented programs to subsidize fruits and vegetables to make them more affordable to low socioeconomic groups. In the United States, First Lady Michelle Obama initiated the "Let's Move" initiative with the objective of dramatically boosting the intake of fruits and vegetables [60] . Through advocacy efforts tied to this initiative and the support of the current National School Lunch Program, 32 million students have been offered both fruits and vegetables every school day. States participating in the Fresh Fruit and Vegetable Program, established under the Food, Conservation, and Energy Act of 2008, provide free fruits and vegetables to students in participating elementary schools during the school day.
School-focused Food Policies
Schools represent an appropriate setting to implement many nutrition-related programs and policies. Children and adolescents spend a significant amount of their waking time at school: the average American child spends about 1,300 h in a classroom during one 9-month school year [61] . Because obese children are more likely to remain obese in adulthood, childhood is a critical period for obesity prevention. In addition, national and regional policies viewed as beneficial to children often are more likely to get social support than policies targeting other population groups. Therefore, schools have become the front line in obesity prevention, with school wellness policies being essential to combat childhood obesity [62] .
In the United States, governments at all levels have given priority to developing school policies to increase nutritional standards and to create active lifestyles for children [63] [64] [65] . The most prominent policy change is the Healthy, HungerFree Kids Act (HHFKA) of 2010 [66] . The HHFKA requires the development of federal nutrition standards for all foods regularly sold in schools during the school day, including in vending machines, "a la carte" lunch lines, and school stores. Additional funding is provided under the Healthy Kid Act to schools that meet the updated nutritional standards. The USDA has taken steps to create new standards for food sold in schools, such as Nutrition Standards for School Meals and Smart Snacks in School. US schools are revising their existing policies or adopting new ones to comply with the Healthy Kids Act of 2010 and the new nutrition standards [66] .
Although the expected impact of the Healthy Kids Act of 2010 on nutritional intake and obesity prevention in children and adolescents might be profound, little scientific evidence for this approach has been presented in the literature. In the absence of federal nutritional standards, alternative standards may be applied, namely the Institute of Medicine's Nutrition Standards for Foods in Schools: Leading the Way toward Healthier Youth (IOM standards). The fundamental tenets of the IOM standards are that federally reimbursable school meal programs should be the main source of nutrition in schools, that schools should limit foods that compete with healthy foods, and that if competitive foods are provided, they should consist primarily of healthy foods, such as fruits, vegetables, whole grains, and nonfat or low-fat milk and other dairy products [67•] .
Similar nutritional standards have been adopted in French schools. GEMRCN (Groupe d'Etude des Marches de Restauration Collective et Nutrition), a national committee on catering and nutrition markets, drafted food-group frequency guidelines (FFGs) in 1999 for meals served in schools, and revised them in 2007 to restrict sugar and fat intake. Results from activity in Europe may be encouraging [68•] . Although a national survey of 707 schools suggests that only 15 to 26% of French schools had fully complied with the FFGs, a more nutritionally balanced lunch was provided after the FFGs were revised in 2007 [68•] . Therefore, it appears that adoption of a national policy is only the first step; how to implement and enforce the policy remains a challenge.
Conclusions
With increasing awareness about the importance of good nutrition and the many consequences of the growing obesity epidemic, many countries worldwide are taking active steps to support food policies aimed at preventing obesity. Developed countries, such as the United States and EU nations, have led obesity policy innovation with measures such as food labeling and school wellness programs. Some developing countries, such as China, Mexico, and Thailand, are catching up quickly. This pattern of adoption reflects the disparity between the obesity burden in developed countries and that in most developing countries. Obesity prevention through food policy provides a collaborative opportunity for policy makers in both developed and developing countries.
Although efforts of some developing countries to prevent and address the obesity epidemic are acknowledged, most developing countries are lagging behind in applying policy approach to obesity prevention. For example, to our knowledge, no developing countries in Africa have actively adopted food policies to promote healthy eating; instead of waiting for the governments to adopt the necessary policies, local citizens and nongovernmental and international organizations should play more active roles in developing or promoting obesity prevention policies at different levels, such as school district policies, company or industrial policies.
In addition, researchers, policy makers, and government officials are increasingly aware of the importance of systematic approaches to prevent obesity through food system improvements. Theoretically, from a policymaking perspective, this represents a very important way to change the obesogenic environment. However, because of the complexity of the food environment and challenges in implementing policy, little evidence is available to show the effectiveness of these food policies in reducing obesity rates. More innovative and rigorous research is needed to assess the impact of related polices and assist in their successful implementation, which may be generalized to other countries tackling obesity. International collaborations are urgently needed to address this global obesity epidemic.
